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ABSTRACT : PROBLEM TO BE SOLVED: To provide a spread spectrum communication 

synchronization acquisition demodulator that acquires a synchronization timing even when 
much noise is in existence so as to trace immediately the change in a synchronization 
timing. 

SOLUTION: In this demodulator, a synchronization circuit 100 converts a reception signal 
from an antenna into a base band signal with a local oscillator 1 and an LPF 2, the 
converted signal is sampled at a sample-and-hold circuit 3, a correlation device 4 obtains 
a correlation value being a product between a spread code and its symbol of the reception 
signal, a symbol integration device 5 applies inverse modulation to the correlation value 
based on a theoretical value of the symbol corresponding to the correlation value or a 
discrimination value after demodulation to obtain a power being the sum of pluralities of 
symbols. A demodulation path selection section 8 sums power values from a short time 
integration path search section 6 for a short time and selects the result in the larger order 
and sums power values from a long time integration path search section 7 for a long time 
and selects the result in the larger order so as to select a reception timing, a correlation 
device 9 conducts inverse spread accordingly and a RAKE SD section 11 discriminates 
the synthesis signal to obtain a discrimination value. 
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?.^> Mihm.w^tm\:^i)(D^,m^xm.ihWibrzmzm 

■tJ- > h' HiEg i: , ffjisit > r >; > ^ ii 1513 

t 5 ssiscm^ m o t ^ 1 h« 
^ffsa^fflo^ 1 cD^m^t. mmm 1 ©iBHtttst 

^^ibx^^u-m^mziyy^^jm^mt. mmA^- 

^^xmm^i^mt:iiitit?>m^'^m^tt:mK.rz;it^ 

m^m 2 ] m^m 1 h3«©^-^^ h v A^Wimim 
mm&mmmmiiz:^\.^x. Bui3^>4^*;i/«^^T-{±. if 

m^m 3 ] m^m 1 iBmc^^-^^^ h ^ AjsicaftiH] 

mmi(Dmmmt I'Xt.v y v^mm.miz^mbtz'bcD 
izMit'.t?>t^>yr^ju(Dmmi&5Litm^mx'm^ 1 
is.^m.^mLxm.m^>y^^;umn.L. ^^wt^y^.m 
»(D;^^-^^isbxiy>ib^wm^m»[.xm7.v y >® 



mT^m^Mimm:izm:^i^ti?>7.-^'^h^jA&,WLn^ 
mmmmz^\^x. mmmmn^^ 1 iy»tf;L'ji^i: b 

mIi3^-^^^•> Ffs^^-y->7';i.bT#x.T^i$ 

^Bl br^iici/ >:^;i/ia» [.x^>>^^)m^^n?> i/ 
^^^ua^Si:. mJiB^'>4^;v«^ffli:H5ia&S[^^-tt 

D^j/ h^iDebTl::^D^y h^t ©;1'7-*s^&l^Ji 

izmimmmm»/^7,D--^^x \)^M<m^Lxi7. 

M^P^«^yi^1t-5^g|5i:BuI35^FS«i9-^^;^-y— 5^35 
tt-ISI— SUf^Offi^T'C^-r ? >^*&g^|S§^bTSJRb 

nis^t(Dmm^mr3xmmm^m^m2mm^t. 
mnmmm^m^Lxmms^^mt]t?>ifk^mt. m 

M^^im^^^tl-^tlCDAXX' RAKE -^^RV:^^— 

^ti^-^mm^izm^\^^xmmm^m.^tiiti-rm^^ 
&^t^m^rz:it^mitti^-^i7 v^A^wmm 

in^m 5 ] m^m 4 i3®©;:i-^;:7 h ^ Assfcii^iig] 

^MKMiaSgtisv^-Cs t(JlBi'>^;u«^tlt-tts m 
i3-y->7''; >irm^t bT 1 *@x.2,^iS::^D ^> h^-y- 

\mim. 6 ] if 1 ~ 5 ®^n4^-otcf3«cD:^-^ 
^ y'7Km^m%nwmmkm.m^z^^,^x. mw^^ 

fzi>^ \ -y^Xz-^^st^ \7.u V Y^fz\)(onv—\zm. 

x-miR Ltzi> ^ K y^-\znm-h 1 ^ d h t) ©^■^ 
bT^tv^li{3m^lB«ilfflg^f ^-f ^ xJ'-ifeMJK-rs' 

Co 

[»«II7] if*lSl~5©{BJftip-^{3i3«©;:^'^ 
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Bo 

tv^liI{3#^o^S^fci!f0^5''f ^ ><7i;irfIB«li$ra« 
[0 0 0 1] 

(ss) a«fflMi^«^a©§{fa5{ifflv^?> 

tis itjgteiic (DS) b^ASSf[ii«(rfe 
[0 0 0 2] 

[tite^tsoK^B] ingiem (ds) :^^©;:^^^b 
^Atetfc (SS) ^m^^^m<s mmmm 

[0 0 0 3] ^^ij^Ki^iij^^aMfi. mmm&v^^mm 

-^^iaft7^-^5'#®^-c5' tMUTP S KXttF SK 
l>> 7'>5^:^-A^e>^^i^ h^AteiC (SS) «^i:LT 

[0 0 0 4] -15. ^mmxkt.m^m^zryy'^x^^ 

^ Vz'L.mm. (SS) {S^^SML. ^JSJSSEM^XJi 

'^-T.^N-y H«-f-t^jfebfcm> l5]^iHlss-c-3i{ilsoffi 
^i^ ^m^ntzT.-^'^ K^Wl (SS) {g^i:l5]Wlel 



1*1 tcfp ;t S AS jg, 5 . 
[0 0 0 5] 03{i. h^AiSt^ (S S) 

::/Dy^HT*feSo c:®|5lSa[ilS&T'{±^ S:iiLt:^^^ 
b ^ AiStSc ( S S ) #=&S{f {ffilT-ffllc bfeggP^ffigl 
ISU^D— /'l;^7'f (LPF) 

«fiK^tL-C*'!J> gmufe:^'^^ h^AiSic (SS) fS 
^©S5fC^^ 1 iiiai:^tofflic^nfci[5i!c?g=^ 1 ii^© 
5^5;:r^i:©^»^fTV\ ^©Si^l:#fcBLTP]^ttai§§ 

(LPF) 2{i. S««-^^-^-:^^N->H«-t 

[0 0 0 6] 04(±. *SMi§4©S:r^fiK<femS69t'^ 
bfc*>©T-^§, ^©*gHI§4{i. ;:^>'N-> KM-ttc 

^m^nfcy^^^ h^Aisisc (SS) m^-^^yyv\yi> 
^ 4 a T- 1 5^ ^-roiiijfeii&^-r s ^isc^^ig 

m-^fifz7.-<^V^h.mWi (SS) fS-l-i: l^'yT-'Sii 
©^»i)SfTfcn5, *Sig«(i;!iD»^4 cte5^^$^^^ 

^©^oi)5^iti$nT{±i;f3^n5o ^i![^*^4b*^e,® 

liSi!c^#l^?'Ji:Sit$nfc^^^ bvA&iit (SS) a 

§14 cA»?>©m*A5«>; (x''>5^ hV?;i/^) .1 
©v>;/5^hvi;i/;;^SliI«a^fcmil 0-e*tl±JU 3©[MI^ 

[0 0 0 7] 

ffitSC (SS) a{Sffl§fi^ffl©|Hl^[HlB&0^-&. M^As 
#V^h|i]m{t©M*lJ^4s^<>S:5fc4^). ^>;'5^F7'f 

;Vi5'i>>t©aitJ«:l^i'>;l^;i/J^^b^fc-B-v 

^ra«^bT^l^-^©M^*tto■rv^2,A5, 

[0 0 0 8] *:^0^{i, c:©cl;3'aMja^fil^t--^< 

^^$tife*)©T% ^(Dm^^mmit. m=&i^^<x^n 

^r^:Lh\zt>^o 
[0 0 0 9] 

[^M&^^f 5fe«)O^S] *^B^^citl{S, j^Mt^ 
bT3g{t^tife;^-^<> h^Ali£i[m^SSM«^i:bt 

\:.^(D'km\^xm!m.i.fzmzwimr^mm.mmmz 
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2(Dmmm^m.^\^xmmn^t:\i!,tit^mk^hs ^ 
^n^m-^mm^^zm■:5l^xn^mimtl■rzm^-^ 
[0 0 10] z(d:i-%^ h^A^Wimwmmm&.^mm. 

{i^>/Jf;i/a^ST-{±s ^ 1 ©fflHfiti: Lx:zt!y h& 
^iSfi ^fij L •& CD t ^/S f S > ;KZiaSHft35{S: 

fl^ffiT-is^ 1 ©*iiift§a*^si Lxmmi^y^>)mw- 

[0 0 11] *:^BSfc<tn«. 

x§:{s-^-^:tw±rm. mmmm^tm\^^<Dt:m 
^'xmiK^Ltzmzmmt?>mmMm^&izm\f^n?> 
h^A^w:n^mmmmiz^iyx. mm.^^^! 

xm&mLx^m.i^>:!r^}utmLxiyy7ii)m'^i$.^m 
^y>-^^;m^^t. i->^^jm^mtihW(.i[^^iz^^ 
ibmE^t<z)mm^tf). m^mcD/i^-^^i^tbxj^u 



^'i'p-m^mm:^u^y h^mmmzm^mm^^^T. 

mm^^'ixv-^mtxm-Rxj'^cD^mxof^ s. > 
^^mmLxmnLTzi^^ $ ^^j^'A^e^ i7.u>y h^tz^ 

^i^^M&nha:)mm^^-oxmmmt:n^m2(Dmm 
^i^s_^mm.-^^^Lx^m.m^^mt}'r^^^^h. 

^mn^-k^ti^na:in:7.x rake -^mRV^T.^-T. 
.>jr^yt_.>^^ (SD) •^figo-a-e.oMti^^ffl-^jsitt 

[0 0 12] z<D7.-<.i7 L.^w.mmmmmwmm 

[0 0 13] ffe:&. *^BS{3j;tl«, ±IB^HItL*>— 

^^-^i' h7A&t![5iMi5iwfflisaii^g{3:fev^-r. mm 

1$ a ^mMLfz^(Dh^\^mm^ny^ ^-J-^xmtR L 
fz^-i 5 >^5^tMJiSt"S \'XUv Y^fz\)(D)^r)~t'k 

(SIR) *S;>Ctt,^i:tCtt;*;t<, Kffi^*fT^it4S 

^^-^^\xvi-)? V^fz^a^nv—\zmBi-%m,a^%.%\^ 

fz^<^}L9Lnmm.%nx^-^^xmfi\^tzi> ■< xy^r 

xv-^^xMiRLrz^ ^ X l;^D.^ ^ 

MtzbCDJ^U-ifiA^^^miZ^mcD^^^tzmcD'^^ < 

y-^tmmmm^^^xv-^BxmmLTz^-f x y^\z 

nH^^fhlXXiv b^fcf)©^1'7— 4S:;S;tViJiit!tt^o 

*^^&igf©^'r$>^-i:^iijRu n-iku^o^m^ 

[0 0 14] 

[^Bso^ffi©^^] \ix-Y\^mMm^m-f. ^mmox 
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[0015] zcD7.-^'!7 V y AthnMmmmmm.mmm 
H{i> mm^x-mmy'-i'^^m\^rz'^imw^n^^m 
v^t;^^^ h^AjsE (ss) Lxmm^ntzT.^'^ V 
y Aism ( s s ) {m^simmx^mm^t ut^m^ 

Sftfc^^ini^iiii^tt. ;^^i7h7AS£ifc (ss) m^^ 

u—^^T.y-ov^ (LPF) 2i:^ ^— :^>'N*> Fd-t* 
;lj1-5it>^;i'5lN-;i/H[Him (S/H) 3i:> -y-yT-'j 

tiMft SM^^ LTmiS>> L. m^iy >#;i/ 

[ooi7]x, :icD7.-^^vy2^im.n^mmmm 

y^'\zi^y)^mm^tmmmh0mm^y^^x^2o 
x^km^-^mtit^^^^i Oh. mm^^^ti^^ 
(SD) ^WL\.tz.-^mA%^\zm-^\^xm'^m:^ti-t^ 

So 

[ 0 0 1 8 ] IP t,. :i ®;^^^5^ h 7 AiSi![^^|5l^[°]K 

tl-S^'^^:^ hvAffiiSc (S S) {l-tT-SS§«M^*® 
g|5^tE^l^itKD-^';;^7'f;u^ (LPF) 

(S/H) 3t' l/2 5^'y:/Sl;-y->7';i/bs ^^rUifc 



TSftM^®SSSic?3=^l infill-?.) 
ffifc^^i^yy^;!/^ (ffifc^f^iiH^i^f s) 

^^^Oil^ 1 6 5^ T- 3 2 dli^ t) Tg-To 

[0 0 19] abs ^lOfflli^4T-ttD><7:3-KM 

HWCD^ «i' ^iSAS;*; g V^^^t {i. -y— 5^ bfcV^5^ 7- 
iS^, «?!l^«-y--5^bfcV^^>y:riaiS5 o^>;;7'T-Sn 

(S 1 0 oEi^big-r.. X, ^icDiiii^4-r-ti-y— 5^b 

tz\-^^v r raPlAs 1 / 2 5^ r i !3 /JN ? V^ § . ^ « 
l/i^^yyx-h?>t^lZi±Z(Di^yyt'^MB^tF I R 
D->'i;^l*l»7^';i/^&ilbT[*iJf b^ 

[0 0 2 0] > 5 X it. m .t « 1 / 4 5=- 

> 7)f i: § {ia^ b t ^iaj^ b fz^^rnXM 
^^*ffv\ ma![i^>d^;i'^iDS:br-^fc-a-5i:i:ic.i 

^^^>4^;i/xi±^®-gi5«r^fl§b, a^^nfei^yji^;!/ 

W^iPS. I^ig^&2^b&'fe®i:QJ5g:^3-^fe 2^bfc*© 

i: b-^t)-& ^ztfzi^y) ^<D/^u-m^^tbxmm 
Fa«^^^;^-y--5^a5 6 stj^*BtF5«^^'^^-y— ^as 7 

;^-y— ^g|5 7-r-{i. c:®^iy-ffiSi;^D>;' btt±®it 

[0 0 2 1] mntmmmm^^'^:^v—^^6xit. a 
(D^u-m^i 6;^D'> v^m^\^x±&.ifi<b4'^^m 
tFmb-r^®^'f ^ ><5^> ^tifc^-rs ij^D^;/ f^^fe 
f)®ip±gyi7-&a^^'?;^ss^gi5 8---£32^-r?.. x> m 
^immmm^^'i^D—^&ixit. M^ra«^^i>^-y- 

-^95 6 J;t)«^^Fa*ft< bT> «?y^«4 1 e;^^'^ 
hi»^bT±{fiA^e. 4oS:^l>-mb-r^®i$''f ^ 
^n(;*f-rs ixn >y h^fe !3®^J!a>'iy— sm^^^:^ 

[0 0 2 2] mmmm'}^^'^:^i)—^^QRv^&mmm^ 
A:Kv—^si7 (Drnmnis m^-r^xv'yhm.om^'-^x 

[0 0 2 3]mbx >v i^>/j^;m 

«^bTA^e./iy-fit*:^5K)s m.m^m^j^7.^-^u 
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5^S15 6 JSiV^&mmm^^'iX V-^^ l -C- {i^ ;^ n k 

te*^?>^-oA^?&3iUf{±jbT.'i;^®^il®tR^fTV\ ^cD 

[0 0 2 4] «ii;t^a*RgP8-ett> r^y^i-miz'm 
mm^^^T.-^-^^ 6 JfctK*Btp^a^>'i;:^-y— 7 

:^^ftii6t){cmb. z.(DmimiVz\t.miR^ntzT>^ 
2 cD^BMii 9 -.a^-r S o 

coo 2 5] c:;if©atf?*?£i:bT{i^ m7i\-S.±^^ 

y - a ^ife a S b T / 1 9 - O :^ § O (1 1 ^ ^ ^ 1 
:^^i!J?5^TS;?a. Mff^^HSa^feM-^MT^tt (SI 
R) t^^febT^a^-a-Scii:. IP*., M^jitT^itAS/h 

5=-a5 6 e,©>'1'7-{cm^!ji*iia:^^# bTVty-CD^ 

-f^gpe^t, S^P^a^y-J^-y— ^g|3 7A^e> jfi 
({lb. iiv^3M^(::@^6<j{;fiJt3^T^;?ffi 

[0 0 2 61^2 ©fflHH 9 T-{i> :7 >7^-:^S-^ t^iS 

bfcT>7^:^A^e,©s^i^f^t:ii^p^nfc1$''r ^ >ifx 
i§!lfiti^bT^2®llSlffi^?^■r*iM^t■l•<&^t?ssl o-. 
e7i-ri>o m^mi oxmmm^-^^^\.tz.^mm^ 

grRAKE • SDgPl l-vf5jtu RAKE-SDgPl 
1 T- {± R A K E -^figSUf S D ^fig ^ fT ^ T-^fK®-^ ^feff 

fe^, ■^mm^-^n'^Lxn'^m.hLxm^fSim^^^T. 

[0 0 2 7] B 2 {i. *^Bao^J6^?iJ 2 {C^S;^^^ b 

[0 0 2 8] z(Dx^-^ h^Amwimmmmmmmm 
mxits ^ommm i ©isissia]^ i o o izi^t) ^ . mwi 

1 iyyyf^jvmmt bTSmM-f-S^-:^^N'> Kit 



Axy^ji^ (LPF) 2t. ^-x^'^yYim^V-y 

>7';b:^x-;i/K[5]g& (S/H) 3i;. •y->^'; 

^aJSfl oMti *^ t a-^ V ^ t i^^s b r m > □ » 
bT^>5j^;i/a^^f#5i'>4^;i'«^g5 ' i:. i'V 

4 ' il5!p?>fiK5|R]a^[H]l&2 0 O&ffiV^TV^-So 

[0 0 2 9] X. ^(DT^^if m.WM%nmmm. 

4 ' ®IS;^{tSJR-r?.MB#F^«^/'?X-y--^g|5 6i:. 
'7-ft^^i^;^n y hrS-BtPjegcMBtP^a^yi^-y— 5^ 
sue J; t) ■fecKioatbT l;^D'y h^t t)©yl'7— 

tl^)lit±^iiA^e,^ lofflllS4 ' oisfcfj-siR-r^a 
mmm.^)^-7^'^-^^i }Ls cn5=©MBtp^s:9-/-?:^-y- 

-5^gi5 6 i:*P#P^«:S-yl::^-y— f^gp 7 ht'IiJ-SlF^® 
i5:mX(D^-( 5. ><5^Sg^l^bTStRbfc^i' ~ y^'-A^e, 

5 >i^iz^f)smm^t^WLm^t<Dmm-km':>xmm 
m^m?>m2(Dmm^sts mmm^^mi'X^mm^ 
^^tBtirsttfesi 0^, ^t&«^^^n^no/'^xr- 

RAKE-&f!K;5tJ^;:^-^-;^ • ^J^-f/N'-^-T^-^ (SD) ^ 

mi.rz'^mn^izm-^^^^xm^m.^mti-t^m^^^^ 

tbTORAKE • SD^l 1 i:$e^T^^i.o 

[oo3o] fipt.s h'^Aihm.n^mmmm 

Ir1^ii]^2 0 0 (r43viTs Tyy^-rx^m-^n^-x^^ 
h^Atetsc (ss) «^■r•fess^i^e^^T>7^:^T-§ 

if bTSSI5^iS§§lSVD->'t;;^7'<;i/^ (LPS) 2 
;vKtllES (S/H) 3T- l/'2 5^>;/7'^s^::-y->7•;^■r 
ffifflb> «:S'bfev^^'>/if;i/|g[:9-:^n >v hoEl;g{i5[aJ; 
:^;b©i: §©miim®*J^fa{3S^v^TitSil I.XWM 

S>>/l^;i/ADfiE.bTS^>:^;i/^^^?#?,o Cin^O. 5 

^^^yiT", i^^yy, 1. 55=-<y7", . . . -rtifeffeo-y- 

[0 0 3 1] ffl||^4 ' X\±. •>>:^^;i'i^^lSb«^b 
:9'©5=-y:r$©^g:$fTV^, ^o^#ln^ffi||i:bT^ 

m^\s.mw \ 6f -y— 5^iSffl8®i>>7jf;i/T-fes 

:l^Cii2 5 6[l])iS>Dig-ro 
[0 0 3 2] fibs ^l®lill^4 ' T-{4-y--5^bfcl^ 
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45^y7-efeSh^{c{ic:©i/>;}^;Wi^SF i rd- 
[0 0 3 3] e x-it. ^ 

[0 0 3 4] m.m^'^T.M^^sxii. T>7-^miz^m 

So 

[0 0 3 5] ^iM^9T-{i. T>5^:^#^^^*tJ!5bfcT 

>7":^A^e.©^««^&3l«]^nfemilfflS:«^'f ? > 

^^T-MfiS«ScbTfflMfit^?xf*ail{S-^^1t^^l O-Nfi 
ja^-rSo 0T-{ifflM«#%1^^Sbfett^ft«^^ 
RAKE • SDgPl l-N-fsjUb. RAKE • SDg|51 1 
T- ttR A K E ■^mRXJ^ S D ^fig^fro T^Mf ^f#fc 

^fi£m#?&*j^bT*j^ffla:bTMi#K«^^i^-y- 

[0 0 3 6] ±3® bfe^SS^'y 1 ^USS^iJ 2 t-ttfa^ 
-^B£a5J;bT©RAKE • SDas 1 1 S:RAKE-&figS 
IJf^'^-;^ • ^5^^y^•-S/7^-f (SD) ^^Srffo-CiisiJ^ 
faro#ffl©-&fige^^»S*;®i:bfeiSs :i®ctd*a 



tgCfi;?.TRAKE-&figX{i::^^-;^ • ^J^^- >'N'-^-5^'f 

(SD) ■^m<^i«5nii^-:^o^m^n^x^imim.nm 

©-^fiKM-t Sl# ?) #«g® ® ffl ^ T A v. o 
[0 0 3 7] 

[^a^®a*] W±{35&-^fc:at)^ 3f5:^Bjo;^^i7 
-s©i&ti£ i;:lll#F^^#ai]{;#;ai- S y l;^-^®iit^ h {d S 

ffiB®m*l^*s/j>;S:<3a«0'S;lllKB^'f 5 ><r;feli^bf# 
■St^tt, HS^^i' 5><^-A5^<bbfci:^tt,IPMt;ii 

^ ^ J; ^)^^b;fc^^t^fe^f a 

r rffi /7-1 fis as -^i> SH PR 1 

^ uaj itu iHj a/u»v3 J 

im 1 ] *^BJ©^«?!1 1 t^SX-?.^ h 5- AJStmff 

i5i«9«i£aaasa®ssi5-t-fe?)S{sgi5o«*«fi!c*?N b 

[0 2] *^B^®^SIi^J2{C^SX^^ hvASStScilM 

i^^fflMmia^Bosa5-c^ss«a5o**«fiK*5^b 

[03] tte*®^'^^ h7AiSS!6i{afflS«^{dfflV^e> 
nsiRl^[iIES®S*«fiK*S^bfcrn y^mX'^^o 

[04] 0 3{::^^-r[5I^[Hlls^cegx.e>n5 -T^yg^h-^-f 
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